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(57) ABSTRACT 

There is provided an encoder in Which the absolute angle can 
be detected With high accuracy even When the irradiated 
position of light to be detected With respect to a scale is 
displaced from a reference. 

In the encoder 1, a bright portion 19 in Which the light to be 
detected is irradiated to an area containing half rounds of 
arrangement lines L1 and L2 of a scale plate 11 is formed 
and also a dark portion 20 to Which no light to be detected 
is irradiated is formed in the area excluding the bright 
portion 19 by passing the light to be detected through a 
rotating plate 8 having a toothed gear With a semicircular 
opening portion 17 formed therein. Accordingly, in the 
encoder 1, even When the irradiated position of the light to 
be detected With respect to the scale plate 11 is displaced 
from the reference, the absolute angle of a measurement 
target can be detected With high accuracy by adding or 
subtracting the corrected amount based on the difference cc 
between the angle range corresponding to the Width W at 
half maximum of the light intensity Waveform P at the angle 
detection time and the reference angle range. 



Patent Application Publication Apr. 10, 2008 Sheet 1 0f 11 US 2008/0083869 A1 

Fig. 1 
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Fig.4 
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Fig. 11 



US 2008/0083869 A1 

ENCODER 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] The present invention relates to an optical encoder. 
[0003] 2. Related Background Art 
[0004] For example, an optical encoder described in Japa 
nese Published Examined Patent Application No. H8-l0l45 
is knoWn as a conventional optical encoder. The conven 
tional encoder has an optical scale in Which lattice WindoWs 
having different diffraction patterns are annularly arranged, 
and diffraction patterns of light to be detected irradiated to 
the lattice WindoWs through a slit are picked up by an image 
sensor. The lattice WindoWs are speci?ed from the picked-up 
diffraction patterns, and also the positions of the lattice 
WindoWs are speci?ed on the basis of the positions of the 
diffraction patterns in the image, Whereby the absolute angle 
of a measurement target is detected. 

SUMMARY OF THE INVENTION 

[0005] HoWever, in the conventional optical encoder, the 
absolute angle is directly detected from the position of each 
speci?ed lattice WindoW. Therefore, When the arrangement 
relationship of the respective members constituting an opti 
cal system is displaced due to di?iculties of disc processing 
of the scale, subsequent age-based deterioration or the like, 
and thus the irradiated position of the light to be detected 
With respect to the scale is displaced from a reference, the 
detection accuracy of the absolute angle is loWered. 
[0006] The present invention has been implemented to 
solve the above problem, and has an object to provide an 
encoder that can detect an absolute angle With high accuracy 
even When the irradiated position of light to be detected With 
respect to a scale is displaced from a reference. 
[0007] In order to solve the above problem, an encoder 
according to the present invention includes a rotating mem 
ber; a light source device for emitting light to be detected to 
the rotating member; and a photodetecting device including 
a scale having a plurality of photodetecting elements 
arranged thereon, and an output portion for outputting an 
output signal based on the light intensity of the light to be 
detected made incident to the photodetecting elements 
through the rotating member, Wherein the photodetecting 
elements are arranged along an annular arrangement line on 
the scale, and the rotating member is designed so that, in the 
scale, an area containing a part of the arrangement line is set 
as a bright portion to Which the light to be detected is 
irradiated, and an area containing the other portion exclud 
ing the part of the arrangement line concerned is set as a dark 
portion to Which no light to be detected is irradiated. 
[0008] The encoder has the rotating member in Which the 
area containing a part of the arrangement line in the scale 
having the plurality of photodetecting elements arranged 
annularly thereon is set as the bright portion to Which the 
light to be detected is irradiated, and the area containing the 
other portion of the scale excluding the part of the arrange 
ment line is set as the dark portion to Which no light to be 
detected is irradiated. Accordingly, the center at half maxi 
mum of a one-dimensional pro?le of the output signal from 
the photodetecting elements is set as a reference point, and 
the absolute angle can be calculated by specifying the 
photodetecting element corresponding to the reference 
point. On the other hand, the angle range corresponding to 
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the Width at half maximum of the one-dimensional pro?le of 
the output signal (reference angle range) can be grasped 
from the con?guration of the bright portion formed on the 
scale in advance. Here, When the irradiated position of the 
light to be detected With respect to the scale is displaced, the 
angle range corresponding to the Width at half maximum of 
the one-dimensional pro?le of the output signal at the angle 
detection time is varied from the reference angle range by a 
?xed amount. Therefore, in this encoder, the variation 
amount of the angle range is calculated as a corrected 
amount, and the corrected amount is added to or subtracted 
from the absolute angle indicated by the reference point, 
Whereby the absolute angle can be detected With high 
accuracy even When the irradiated position of the light to be 
detected With respect to the scale is displaced from the 
reference. 

[0009] In addition, it is preferable that a semicircular light 
transmission portion Whose diameter corresponds to the 
arrangement line is formed in the rotating member, and the 
bright portion is formed of the light to be detected passing 
through the light transmission portion. Furthermore, the 
light transmission portion is preferably an opening portion. 
When such a semicircular light transmission portion or 
opening portion as described above is used, it is less likely 
to be clogged With dust as compared With a case Where a slit 
is used as in the case of the prior art, and the detection 
accuracy of the absolute angle can be suppressed from being 
reduced due to level reduction of the output signal, etc. 

[0010] In addition, it is preferable that a semicircular light 
re?ection portion Whose diameter corresponds to the 
arrangement line is formed in the rotating member, and the 
bright portion is formed of the light to be detected re?ected 
from the light re?ection portion. In this case, as compared 
With the case Where a slit is used as in the case of the prior 
art, clogging based on dust is less likely to occur, and the 
detection accuracy of the absolute angle can be suppressed 
from being reduced due to level reduction of the output 
signal, etc. Furthermore, the light source device can be 
arranged at the scale side, and thus the optical system can be 
miniaturized. 

[0011] In addition, it is preferable that the light re?ection 
portion is formed at a position displaced from the center of 
the optical axis of the light to be detected. In this case, the 
peak portion of the light to be detected can be prevented 
from being made directly incident to the photodetecting 
elements, so that the detection accuracy of the encoder can 
be suppressed from being reduced due to saturation of the 
photodetecting elements. 
[0012] In addition, it is preferable that the photodetecting 
elements are arranged in a ZigZag form along the arrange 
ment line. In this case, the resolution of the angle detection 
can be enhanced While keeping the scale compact. 

[0013] In addition, it is preferable that, in the scale, a light 
absorption ?lm is formed in the area excluding the area 
Where the photodetecting elements are arranged. Accord 
ingly, the effect of multiple re?ections of the light to be 
detected, etc., can be moderated, and the SN ratio of the 
one-dimensional pro?le of the output signal obtained from 
the photodetecting elements can be enhanced. 

[0014] As described above, according to the encoder of 
the present invention, even When the irradiated position of 
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the light to be detected With respect to the scale is displaced 
from the reference, the absolute angle can be detected With 
high accuracy. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 is a perspective vieW showing an encoder 
according to a ?rst embodiment of the present invention. 
[0016] FIG. 2 is a perspective vieW shoWing an optical 
system of the encoder shoWn in FIG. 1. 
[0017] FIG. 3 is a plan vieW shoWing a photodetecting 
device. 
[0018] FIG. 4 is a plan vieW shoWing a rotating plate 
having a toothed gear. 
[0019] FIG. 5 is a diagram shoWing the arrangement 
relationship betWeen an opening portion and a scale. 
[0020] FIG. 6 is a ?owchart shoWing the processing When 
an absolute angle of a measurement target is detected by the 
encoder shoWn in FIG. 1. 
[0021] FIG. 7 is a diagram shoWing a one-dimensional 
pro?le of the light intensity of light to be detected. 
[0022] FIG. 8 is a diagram shoWing the arrangement 
relationship betWeen the opening portion and the scale When 
positional displacement occurs. 
[0023] FIG. 9 is a diagram shoWing the one-dimensional 
pro?le of the light intensity of the light to be detected When 
positional displacement occurs. 
[0024] FIG. 10 is a perspective vieW shoWing an encoder 
according to a second embodiment of the present invention. 
[0025] FIG. 11 is a plan vieW shoWing a rotating plate 
having a toothed gear according to a modi?cation. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0026] A preferred embodiment of an encoder according 
to the present invention Will be described in detail With 
reference to the draWings. 

First Embodiment 

[0027] FIG. 1 is a perspective vieW shoWing an encoder 
according to a ?rst embodiment of the present invention. 
The encoder 1 shoWn in FIG. 1 is a so-called absolute type 
rotary encoder, and it is a device for detecting the absolute 
angle of a measurement target (not shoWn) such as the 
handle of a vehicle or the like. This encoder 1 is equipped 
With a rotational shaft 2 linked to the measurement target, 
and a disk 3 having a toothed gear ?xed to the rotational 
shaft 2. The disk 3 having the toothed gear is rotated in the 
direction of an arroW A in connection With the rotation of the 
rotational shaft 2 interlocked With the measurement target. 
[0028] FIG. 2 is a perspective vieW shoWing an optical 
system S of the encoder 1. As shoWn in FIG. 2, the optical 
system S of the encoder 1 constitutes an LED (light source 
device) 6 as a spot light source for emitting light to be 
detected, a photodetecting device 7 that is disposed so as to 
face LED 6 and photodetects the light to be detected, a 
rotating plate (rotating member) 8 having a toothed gear 
Which is engaged With the disk 3 having the toothed gear, 
and a pair of collimating lens 9A and 9B disposed so as to 
sandWich the rotating plate 8 having the toothed gear 
therebetWeen. 
[0029] As shoWn in FIG. 3, the photodetecting device 7 
has a scale plate 11 having a plurality of PDs (photodetecting 
elements) 10 arranged thereon, and an output portion 12 for 
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outputting an output signal from each PD 10. A ?rst arrange 
ment line L1 and a second arrangement line L2 are concen 
trically set on the scale plate 11, and the respective PDs 10 
are annularly arranged in a ZigZag form on the arrangement 
lines L1 and L2. Angle information is allocated to-the 
respective PDs 10 from the ?rst PD 101 (0°) to the last PD 
10” (359.5°), for example, at an angular interval of 0.5° in 
the clockWise direction. Furthermore, by print or the like, a 
light absorption ?lm 18 of black resin Which contains 
carbon, for example, is formed in the area on the surface of 
the scale plate 11 excluding the area Where PDs 10 are 
arranged. 
[0030] The output portion 12 has a plurality of (four in this 
embodiment) shift registers 13, a video line 14 and a signal 
processor 16. The respective shift registers 13 are arranged 
in a substantially rectangular form concentrically With the 
scale plate 11 at the inside of the respective arrangement 
lines L1 and L2, and supply scan signals for outputting the 
output signal based on the light intensity of the photode 
tected light to be detected. The video line 14 is concentri 
cally arranged at the outside of the arrangement lines L1 and 
L2, and outputs an output signal from each PD 10 to the 
signal processor 16. The signal processor 16 outputs the 
output signal received from each PD 10 via the video line to 
the outside. A supply line (not shoWn) for a driving signal to 
each shift register 13 is connected betWeen PD 101 and PD 
10” for example. 
[0031] On the other hand, as shoWn in FIG. 4, the rotating 
plate 8 having the toothed gear has an opening portion 17 
through Which a part of the light to be detected emitted from 
LED 6 is passed. The opening portion 17 is designed in a 
semicircular shape so as to be concentric With the rotating 
plate 8 having the toothed gear, and the diameter of the 
opening portion 17 is set to be larger than those of the 
arrangement lines L1 and L2 of the scale plate 11. When the 
measurement target rotates, the opening portion 17 is rotated 
in the direction of an arroW B around the optical axis X of 
the light to be detected in cooperation betWeen the disc 3 
having the toothed gear and the rotating plate 8 having the 
toothed gear as shoWn in FIG. 1. Furthermore, a light 
absorption ?lm 21 is formed of the same material as the light 
absorption ?lm 18 on the surface of the rotating plate 8 
having the toothed gear in the area excluding the opening 
portion 17. 
[0032] A part of the light to be detected that is emitted to 
the rotating plate 8 having the toothed gear and passes 
through the opening portion 17 is designed to have the same 
semicircular shape as the opening portion 17. Accordingly, 
as shoWn in FIG. 5, a bright portion 19 to Which the light to 
be detected is irradiated is formed in an area containing the 
respective half rounds of the arrangement lines L1 and L2. 
Furthermore, a part of the light to be detected Which does not 
pass through the opening portion 17 is absorbed by the light 
absorption ?lm 21. Accordingly, a dark portion 20 to Which 
no light to be detected is irradiated is formed in the remain 
ing area of the scale plate 11 from Which the bright portion 
19 is excluded. 

[0033] In such an optical system S, When the light to be 
detected is emitted from LED 6 as a spot light source, the 
light to be detected is collimated and bundled by the 
collimating lens 9A, and then made incident to the opening 
portion 17 as shoWn in FIG. 2. The light to be detected Which 
is passed through the opening portion 17 and shaped into the 
semicircular form is converged by the collimating lens 9B 
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and made incident to the respective PDs 10 corresponding to 
the half rounds of the arrangement lines L1 and L2 out of all 
the PDs 10 arranged annularly. The output signal based on 
the light intensity of the photodetected light to be detected 
is output from each PD 10, and output from the signal 
processor 16 to the outside. 
[0034] Next, the processing When the absolute angle of the 
measurement target is detected by the encoder 1 having the 
above construction Will be described With reference to the 
?owchart of FIG. 6. 

[0035] First, the output signals obtained from the respec 
tive PDs 10 are collected, and a one-dimensional pro?le of 
the light intensity of the light to be detected With respect to 
the respective PDs 10 is acquired (step S01). At this time, in 
the encoder 1, the light to be detected passing through the 
opening portion 17 is made incident to the respective PDs 10 
corresponding to the half rounds of the arrangement lines L1 
and L2, and thus When the one-dimensional pro?le is 
analyZed, a broad light intensity Waveform P having a 
substantially ?at top portion is obtained as shoWn in FIG. 
7(a). 
[0036] Subsequently, the obtained light intensity Wave 
form P is binariZed on the basis of a predetermined com 
parative level (step S02). The PD 10 corresponding to the 
center at half maximum of the binariZed light intensity 
Waveform P is speci?ed, and the angle of a reference point 
is detected on the basis of the angle information allocated to 
the PD 10 concerned (step S03). After the angle of the 
reference point is detected, the Width W at half maximum of 
the light intensity Waveform P is detected, and the angle 
range corresponding to the Width W at half maximum is 
detected (step S04). 
[0037] Here, in the encoder 1, the semicircular opening 
portion 17 is formed in the rotating plate 8 having the 
toothed gear. Therefore, When the irradiated position of the 
light to be detected With respect to the scale plate 11 is not 
displaced from the reference point, the angle range corre 
sponding to the Width W at half maximum of the light 
intensity Waveform P (hereinafter referred to as “reference 
angle range”) is uniquely calculated as 180°. On the other 
hand, When the opening portion 17 has a positional displace 
ment With respect to the scale plate 11 because of a shaft 
displacement, a rotational displacement or the like of the 
rotating plate 8 having the toothed gear and thus the irradi 
ated position of the light to be detected With respect to the 
scale plate 11 is displaced from the reference, the bright 
portion 19 is formed in the area containing the half rounds 
or more of the arrangement lines L1 and L2 formed in the 
scale plate 11. In this case, as shoWn in FIG. 9, the angle 
range corresponding to the Width W at half maximum of the 
light intensity Waveform P is increased by (X0 With respect to 
the reference angle range, and the position of the reference 
point is displaced from the true value by 0t°/2. 
[0038] Therefore, When any difference (X0 occurs betWeen 
the angle range detected in step S04 and the reference angle 
range, 0t°/2 corresponding to this difference is calculated as 
a corrected amount for the positional displacement (step 
S05). Then, the corrected amount 0t°/2 is added to (or 
subtracted from) the angle of the reference point detected in 
step S03, thereby calculating the absolute angle at the 
reference point (step S06). 
[0039] As described above, in the encoder 1, the light to be 
detected is passed through the semicircular opening portion 
17 formed in the rotating plate 8 having the toothed gear, 
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Whereby the bright portion 19 to Which the light to be 
detected is irradiated is formed in the area containing the 
half rounds of the arrangement lines L1 and L2 on the scale 
plate 11, and the dark portion 20 to Which no light to be 
detected is irradiated is formed in the area excluding the 
bright portion 19. Accordingly, the angle range correspond 
ing to the Width W at half maximum of the light intensity 
Waveform P of the light to be detected (reference angle 
range) can be uniquely calculated as 180°. Accordingly, in 
the encoder 1, even When the irradiated position of the light 
to be detected With respect to the scale plate 11 is displaced 
from the reference, the absolute angle of the measurement 
target can be detected With high accuracy by calculating the 
corrected amount based on the difference (X0 betWeen the 
angle range corresponding to the Width W at the half 
maximum of the light intensity Waveform P and the refer 
ence angle range at the angle detection time, and adding/ 
subtracting the corrected amount to/from the angle indicated 
by the reference point. 
[0040] Furthermore, in the encoder 1, the semicircular 
opening portion 17 is used to form the bright portion 19 and 
the dark portion 20, and thus the opening siZe is larger and 
it is less likely to be clogged With dust as compared With a 
case Where a slit is used as in the case of the prior art. 
Accordingly, in the encoder 1, it is possible to suppress 
reduction of the detection accuracy of the absolute angle due 
to level reduction of the output signal, etc., even When the 
encoder 1 is used for a long time. 

[0041] On the other hand, only the simple processing of 
outputting the output signal based on the light intensity of 
light to be detected made incident to each PD 10 to the 
outside is carried out at the photodetecting device 7 side, and 
thus the signal processing is rapidly carried out. Further 
more, a frame memory, etc., are not required, and miniatur 
iZation of the photodetecting device 7 and reduction of the 
cost can be performed. Still furthermore, in the photodetect 
ing device 7, the respective shift registers 13 are arranged in 
the substantially rectangular form so as to be concentric With 
the scale plate 11 inside the arrangement lines L1 and L2. 
The photodetecting device 7 can be further miniaturized by 
arranging the respective shift registers 13 in an extra space 
inside the arrangement lines L1 and L2. 
[0042] Furthermore, in the scale plate 11, the respective 
PDs 10 are arranged in the ZigZag form over the annular 
arrangement lines L1 and L2. The above arrangement of 
PDs 10 can keep the scale plate 11 compact and enhance the 
resolution of the angle detection. In addition, the light 
absorption ?lm 18 is formed in the area on the surface of the 
scale plate 11 in the area excluding the area Where the PDs 
10 are arranged. Accordingly, the effect of multiple re?ec 
tion of the light to be detected, etc., can be moderated, and 
the SN ratio of the one-dimensional pro?le of the output 
signal obtained from the respective PDs 10 can be enhanced. 

Second Embodiment 

[0043] Subsequently, an encoder according to a second 
embodiment of the present invention Will be described. As 
shoWn in FIG. 10, the difference of an encoder 30 according 
to the second embodiment from the ?rst embodiment in 
Which the light to be detected is passed through the opening 
portion 17 of the rotation plate 8 having the toothed gear 
resides in that light to be detected emitted from LED 6 is 
re?ected from a light re?ection portion 32 of the rotating 
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plate 31 having the toothed gear When the bright portion 19 
and the dark portion 20 are formed on the scale plate 11. 

[0044] That is, in the optical system Sa of the encoder 30, 
the rotating plate 31 having the toothed gear has a light 
re?ection portion 32 for re?ecting a part of the light to be 
detected emitted from LED 6. The light re?ection portion 32 
is formed of aluminum thin ?lm in a semicircular form so as 
to be concentric With the rotating plate 31 having the toothed 
gear. The diameter of the light re?ection portion 32 is set to 
be larger than that of the arrangement lines L1 and L2 of the 
scale plate 11. Furthermore, in the rotating plate 31 having 
the toothed gear, a light absorption ?lm 33 Which is formed 
of black resin containing carbon, for example, is formed at 
the portion excluding the light re?ection portion 32 by print 
or the like. Still furthermore, LED 6 is disposed at the center 
portion of the scale plate 11 in the photodetecting device 7. 

[0045] In this encoder 30, When light to be detected is 
emitted from LED 6 to the rotating plate 31 having the 
toothed gear, a semicircular part of the light to be detected 
Which impinges against the light re?ection portion 32 is 
re?ected to the photodetecting device 7 side. Accordingly, 
the bright portion 19 to Which the light to be detected is 
irradiated is formed in the area containing the PDs 10 
corresponding to the half rounds of the arrangement lines L1 
and L2 in the scale plate 11 (see FIG. 5). Furthermore, a part 
of the light to be detected Which does not impinge against 
the light re?ection portion 32 is absorbed by the light 
absorption ?lm 33. Accordingly, the dark portion 20 to 
Which no light to be detected is irradiated is formed in the 
area excluding the bright portion 19 of the scale plate 11. 
The output signal based on the light intensity of the photo 
detected light to be detected is output from each PD 10, and 
then output from the signal processor 16 to the outside. 
Accordingly, according to this encoder 30, by analyZing the 
one-dimensional pro?le of the output signal of the light to be 
detected according to the same procedure as the ?rst 
embodiment, the absolute angle of the measurement target 
can be detected With high accuracy even When the irradiated 
position of the light to be detected With respect to the scale 
plate 11 is displaced from the reference. 
[0046] Furthermore, in the encoder 30, the semicircular 
light re?ection portion 32 is used to form the bright portion 
19 and the dark portion 20, and thus it is unlikely to be 
clogged With dust as in the case of the ?rst embodiment. 
Accordingly, even When the encoder 30 is used for a long 
time, the detection accuracy of the absolute angle can be 
suppressed from being reduced due to level reduction of the 
output signal, etc. Furthermore, LED 6 is disposed at the 
scale plate 11 side, and thus the optical system Sa can be 
miniaturized. 

[0047] The present invention is not limited to the above 
embodiments, and various modi?cations may be applied. 
For example, in the encoder 1 according to the ?rst embodi 
ment, the light absorption ?lm 21 is formed in the area 
excluding the opening portion 17 in the rotating plate 8 
having the toothed gear. HoWever, in place of the light 
absorption ?lm 21, a light re?ection ?lm (not shoWn) may 
be formed. In this case, the light to be detected Which does 
not pass through the opening portion 17 is re?ected from the 
light re?ection ?lm to the opposite side of the photodetect 
ing device 7, so that the SN ratio of the one-dimensional 
pro?le of the output signal obtained from the respective PDs 
10 can be enhanced. 
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[0048] Furthermore, in the encoder 30 according to the 
second embodiment, such a semicircular re?ection portion 
35 that the side connecting both the ends of an arc is located 
at the arc side further than the center of the rotating plate 31 
having the toothed gear may be formed as shoWn in FIG. 11, 
for example. When the re?ection portion 35 is formed at a 
position displaced from the center of the rotating plate 31 
having the toothed gear as described above, the re?ection 
portion 35 and the center of the optical axis of the light to 
be detected are displaced from each other, and thus the peak 
portion of the light to be detected can be avoided from being 
directly made incident to the PDs 10. Accordingly, the 
detection accuracy of the encoder 30 can be suppressed from 
being reduced due to saturation of PDs 10. Furthermore, in 
the encoder 30 of the second embodiment, in place of the 
light re?ection portion 32, the light absorption ?lm 33 may 
be provided in the area inside the arrangement lines L1 and 
L2 around the center of the rotating plate 31 having the 
toothed gear When vieWed from the optical axis direction of 
the light to be detected so that the re?ection light of the light 
to be detected emitted from LED 6 is not directly returned 
to LED 6. 

[0049] In addition, the rotating member having the toothed 
gear may be designed so that a partial area of the scale plate 
11 is set as the bright portion to Which the light to be detected 
is made incident and the other area is set as the dark portion 
to Which no light to be detected is made incident, and for 
example, the rotating member having the toothed gear may 
be formed to have a semicircular shape and light absorption 
?lm or light re?ection ?lm may be formed on the surface of 
the rotating member. 

What is claimed is: 
1. An encoder comprising: 
a rotating member; 
a light source device for emitting light to be detected to 

the rotating member; and 
a photodetecting device including a scale having a plu 

rality of photodetecting elements arranged thereon, and 
an output portion for outputting an output signal based 
on the light intensity of the light to be detected made 
incident to the photodetecting elements through the 
rotating member, Wherein 

the photodetecting elements are arranged along an annular 
arrangement line on the scale, and the rotating member 
is designed so that, in the scale, an area containing a 
part of the arrangement line is set as a bright portion to 
Which the light to be detected is irradiated, and an area 
containing the other portion excluding the part of the 
arrangement line concerned is set as a dark portion to 
Which no light to be detected is irradiated. 

2. The encoder according to claim 1, Wherein a semicir 
cular light transmission portion Whose diameter corresponds 
to the arrangement line is formed in the rotating member, 
and the bright portion is formed of the light to be detected 
passing through the light transmission portion. 

3. The encoder according to claim 2, Wherein the light 
transmission portion is an opening portion. 

4. The encoder according to claim 1, Wherein a semicir 
cular light re?ection portion Whose diameter corresponds to 
the arrangement line is formed in the rotating member, and 
the bright portion is formed of the light to be detected 
re?ected from the light re?ection portion. 
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5. The encoder according to claim 4, Wherein the light 7. The encoder according to claim 1, Wherein, in the scale, 
re?ection portion is formed at a position displaced from the a light absorption ?lm is formed in the area excluding the 
center of the optical axis of the light to be detected. area Where the photodetecting elements are arranged. 

6. The encoder according to claim 1, Wherein the photo 
detecting elements are arranged in a ZigZag form along the 
arrangement line. * * * * * 


